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Introduction   
   
Knowledge and understanding of root canal system anatomy including unusual 
morphology is fundamental for successful outcomes of root canal therapy. The 
clinician should always be aware of the root canal normal as well as abnormal 
anatomical variations. Lack of understanding of the root canal morphology had been 
considered as a major factor that might lead to failure of endodontic treatment (1). 
Two roots and three root canals is the most common anatomical configuration of 
mandibular second molars (2,3). However, anatomical variations and rare 
abnormalities concerning number of roots and root canals are well documented. The 
mesial root of a lower second molar was reported with a high incidence of a single  
canal (3,4) and due to the high incidence of root fusion in the mandibular second 
molar, single roots are frequently associated with C-shaped canals (5). Other studies 
showed a very low incidence of a third root. Manning studied the root canal anatomy 
of 149 mandibular second molars and reported that only 2% had three roots (4). In 
their study of internal and external anatomy that involved 628 mandibular molars, 
Rocha et al reported an incidence of 1.5% (6). Very few cases had been reported in the 
literature regarding treating mandibular second molar with three independent roots 
(7,8). 
 
Radiography is of utmost importance in dentistry. This is particularly true in field of 
endodontics, as several diagnostic, treatment and recall procedures are based on 
radiographic findings. Reliance on radiographs is principally related to the fact that 
most of the  oral structures in concern are not visible to the naked eye. The diagnostic 
pre-operative radiograph has many functions namely evaluation of root canal 
morphology and assessment of the periradicular region. Several studies have 
highlighted the importance of diagnostic radiographs in the detection of root canals 
anatomical variations or unusual root morphology, especially in mandibular molars (9). 
This clinical case report describes the endodontic therapy of a mandibular second 
molar with three separate roots. Although rare, knowledge of the third root 
occurrence, location, identification and management is essential. 
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Abstract      
                         
Anatomical variation in the number of roots and root canals can occur in any tooth.  Aberrant 
morphology of the root canal system may hinder cleaning and shaping procedures, leading to 
failure of endodontic treatment. The aim of this paper is to show one example of root canal 
anatomical variation and to emphasise the importance of knowledge of the internal anatomy 
of the tooth for the success of endodontic treatment. Mandibular second molars usually have   
two roots with three root canals; however, other anatomical configurations may also exist. In 
this case report, the author described the endodontic treatment of a mandibular second molar 
with three separate roots and discussed the importance of understanding, identification and 
treatment of this unusual anatomy.  
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Case report 
A 35-year old female patient attended the endodontic 
clinic complaining of spontaneous pain in her lower right 
quadrant. The pain woke her at  night. In addition, sharp 
lingering pain upon cold stimulus, and  pain upon 
chewing was reported. Clinical examination revealed 
porcelain crowns on  the lower right second premolar 
and mandibular first molar. Both teeth were tender to 
percussion and a sinus tract was observed on the buccal 
mucosa in proximity  to the first molar. The lower right 
second molar was restored with an extensive amalgam 
filling. The tooth was not tender to percussion but 
exhibited exaggerated response to cold vitality testing. A 
pre-operative radiograph (Figure 1) was taken using 
digital X-ray sensor ( Dr. Suni, San Jose, California, USA) . 
The radiograph revealed a large radiolucent lesion  
associated with a failed root canal treatment of the 
mandibular first molar and recurrent caries on the distal 
side of the mandibular second molar. Careful 
examination of the radiograph revealed the unusual 
anatomy of the second molar having  three separate 
roots. The diagnosis of irreversible pulpitis was made 
and endodontic treatment was scheduled for the lower 
right second molar tooth as testing revealed it was the 
source of the pain.  
 
After obtaining adequate anaesthesia, the tooth was 
isolated with rubber dam and root canal treatment was 
initiated. The old amalgam filling and caries were  
removed. Conventional access cavity preparation was 
completed. Careful examination of pulp chamber with an 
endodontic probe (DG-16, Dentsply, Gloucester, UK) 
confirmed the presence of three canal orifices, two 
located mesially and one distally. The pulp chamber was 
irrigated with 3% sodium hypochloride. All canals were 
scouted using K-file number 10 (Dentsply, Maillefer, 
Ballaigues, Switzerland) and vital pulp was extirpated 
using barbed broaches (Dentsply, Maillefer Ballaigues, 
Switzerland,). Estimated working length was determined 
using an apex locator (NovApex, Forum Technologies, 
Rishon Le-Zion, Israel). To confirm the working length, K-
files number 15 and 20 were introduced into the three 
canals and a radiograph was taken. The working length   
determination radiograph showed three independent 
root canals in three separate roots (Figure 2). 
 
All canals were prepared using  hand instruments to 
create a glide path. ProTaper files (Dentsply, Maillefer, 
Ballaigues, Switzerland) were used to prepare the canals. 
Canal orifices were enlarged with Sx file, followed by the 
successive use of S1, S2, F1, F2 and F3 files to the full 
working lengths. Each file was introduced after being 
lubricated with ethylenediaminetetraacetic acid (EDTA; 
Glyde File Prep, Dentsply, Maillefer, North America ) and 
after  reaching the full working length, the file was 
withdrawn and cleaned. The canals were constantly 
irrigated with 1% sodium hypochlorite. A number 10 K-
file was used after each rotary file to ensure patency.
 
The canals were dried with paper points, Ledermix paste 
(Lederle Laboratories, Wolfatshausen, Germany) was 
used as an intracanal medicament and a sterile cotton 
pellet was placed in the pulp chamber and a temporary 
filling of Fuji IX glass ionomer cement ( GC Corp. Japan) 
was placed. Time constrains forced a two-visit approach.  
 
Second visit 
When the patient attended the clinic to complete 
treatment, the tooth was completely asymptomatic. 
Anaesthesia was administered, and the tooth was 
isolated with rubber dam and temporary filling was 
removed. The canals were irrigated with 1% Sodium 
hypochlorite to remove the intracanal medicament and 
dried with paper points. A radiograph with master gutta 
percha cones in canals was taken (Figure 3). All canals 
were then obturated using System B (Analytic 
technology, Redmont, WA, USA) and Obtura III (Obtura 
Corporation, Fenton, MO, USA). AH plus (Dentsply 
DeTrey, Konstanz, Germany) was used as a sealer.  A 
post- operative radiograph was taken (Figure 4) which 
showed a satisfactory obturation. The tooth was then 
restored with amalgam and plans were set for future 
crowning. At the three month and six month follow-up 
examination, the tooth was completely asymptomatic 
and functional. 
 
 
Fig. 1: Preoperative radiograph of mandibular second molar 
showing three separate roots 
 
 
Fig 2: Working length measurement  radiograph with three 
K-files in three separate roots. 
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Fig 3: Master gutta percha cone radiograph. 
 
 
 
 
Fig 4: Post-operative radiograph. Three separate roots were 
filled with gutta percha and sealer. 
 
 
Discussion 
Successful outcomes of endodontic treatment depends 
on identification of all root canals which in turn 
guarantees complete extirpation of pulp tissue, proper 
chemo-mechanical  cleaning and shaping and three 
dimensional obturation of the root canal system with an 
inert filling material. Normal and aberrant anatomy of 
root canals should be identified prior to and during 
endodontic treatment. The presence of untreated canals 
may be the reason for root canal treatment failure. A 
canal may be left untreated because the dentist fails to 
recognize its presence. Detection of canals is best 
achieved by sound knowledge of the anatomical 
variations of the tooth in concern and proper use of  
available armamentarium. This includes careful 
evaluation of two or more periapical radiographs taken 
with different angles. These radiographs provide much 
needed information about root canal morphology. 
Martinez-Lozano et al found that by varying the 
horizontal angle of about 20 and 40 degrees, the 
number of root canals observed coincided with the 
actual number of canals present (10). New technologies 
such as the dental operating microscope (DOM) offer 
excellent illumination and magnification to the operating 
field. Coelho de Carvalho and Zuolo reported that the 
DOM had enabled them to locate 8% more canals in 
mandibular molars20 (11).
 
 
Most endodontic textbooks and anatomical studies 
describe the mandibular second molar as having two 
roots with two, three or four canals (2,12). However, it 
had been reported that mandibular second molars may 
exhibit variations in their internal anatomy. Different 
degrees of root fusion may result in the formation of a 
single root. When only a single root is present, the root 
canal system may present with a wide root canal, two 
canals that may or may not join, or a C-shaped canal (5).
 
 Some researchers also noted a very uncommon 
incidence of a third root of the mandibular second 
molar. Manning studied the root canal anatomy of 149 
extracted mandibular second molars using a clearing 
technique. 22% had single roots, 76 % had two roots and 
only 2 % had three roots (4). Ferraz and Pécora studied 
periapical radiographs of 328 patients of different racial 
groups and found three rooted mandibular second 
molars in 1.7% of Caucasian, 1.8% of Black and 2.8% of 
Mongoloid patients (13).
 
 
The presence of an extra root has clinical implications in 
endodontic treatment. An accurate diagnosis of these 
supernumerary roots can avoid complications or a 
‘missed canal’ during root canal treatment. The 
diagnostic radiograph was crucial to identify and treat 
this anatomical variation. Several authors have 
highlighted the importance of pre-operative radiographs 
in the detection of atypical root canals or unusual root 
morphology (14). From a clinical perspective, when a 
diagnostic radiograph shows  an unusual anatomic form, 
it is recommended to take a second radiograph for 
additional information using a parallax shift (15). Our 
case report showed the endodontic treatment of a rare 
case of second molar with three separate roots, two 
mesials and one distal. Publishing such case reports of 
complex and unusual anatomy is of utmost importance 
to draw attention to these cases and their presence so 
that practitioners can keep an alert eye while examining 
a pre-operative radiograph or inspecting the pulp 
chamber of an accessed tooth.  
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